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TNTFRFERENCE OF WING AND FUSELAGE FROM TESTS
OF 30 GOMBINATIONS WITH TRIANGULAR AND
ELLIPTICAT, FUSELAGES IN THE NACA
VARTABLE-DENSTTY TUNNEL*

By Albert Sherman
SUMMARY

Tests of 12 wing-fuselage combinatlons employing triangulsr and
18 employing slliptical fuselages were made in the NACA variable-density
tunnel as a part of a program to investigate at large values of Reynolds
number the- asrodynamic effects of wing-fuselage interference. This
program is outlined in NACA Report No. 540, which contains the test
results for 209 combinations, 202 with round and 7 with rectangular
fuselages, comprising the basic part of ths wing~-fuselage interference
investigation. . _ o

The perameters of combination for the triangular and elliptigal
fuselages covered in the investigation were: vertical position of the
wing with respect to the fuselage axis; wing shape, and wing-fuselage
Juncture shape. The results bear out the general conclusions advanced
in the discussion in NACA Report No. 540 and provide data concerning
the wing-fuselage interference of fuselages of triangular and ellip-~
tlcal cross sections. ) ) )

INTRODUCTION

An extensilve program of Investigetion of the Interference between
wing ahd fuselage was underteken at the Langley Memorial Aeronautical
Laboratory as part of a general Investigabion designed to cover the
problem of asrodynamic interference. This program is outlined in ref-
erence 1, which presents the initial and basic part of the wing-fuselage
interference ‘investigation and contains test results for 209 combina-
tions, 202 with round and 7 with rectanguler fuselages. The discussion
therein isg fundemental in nature and may be used In the genersl inter-
pretation of the Interference effects of wing-fuselage combinations.

This report 1s a revised version of a paper that was originally lssued
in confidentlal form in June 1937.
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A continuation of the investigation is treated in reference 2
comprising cambinations nuwbered.210 to 237, of which 20 have
rectengular fuseleges and 8 have round. The teste of reference 2
practically completed the study of cambinations with a rectangular
fuselage and continued the situdy of combinations with & round fuselage.

The principal object of this report is to present the test
results for combinations numbered 238 to 267t 12 combinations with
triangular fuselages and 18 with elliptical. The various combinations

Le chosen to0 cover generally the interference between wing and
“fuselage for triangular and ellipticzl fuselages as affected by the
more importent of the paremeters of combination.

MODELS AND TESTS

The models were formed of the trianguler end elliptical fuselages
- shown In figure 'l end the wing models described in refersnce 1,
nemely, the rectangular 5+ by 30-inch NACA 0012 and L4412 airfoils and
the NACA 0018-09 airfoil of 2:1 taper ratiov. The two fuselages had
the same nose shape, length, maximum cross-sectional area, and longi-
tudinel dlstribution of cross~sectional area as the round fuselage
of reference 1.

The models were of duralumin, except for the brass cowled engine
(described in reference 1) and for the junctures and fillets, which
were carefully foyrmed of plaster of paris as required. They differed
from the combination models described in references 1 and 2 in that
the fuselages, Junctures, and fillets were in each insetance finished
with & rubbed end polished varnished surface. Comparison tests of
combinations both with the old smooth plaster surfaces and sub-
sequently with the new polished varnished surfaces indicated that the
effects upon the measured aerodynemic characteristics are well within
the experimental accuracy except when flow condltions are critical.
That is to say, the early flow breakdown at the Junctures associated
with critical conbinations could be somewhat delayed by the improved
finish. Comparisons, therefore, between combinations in this report
end those in veferences 1 and 2 (such as shown in Ffigs. 7 to 9}
should be mede with this fact in mind.

The tests comprised the following: 12 combinations of the
triangular fuselege with the rectanguler NACA 0012 airfoil, both without
and with fillets, in varlous vertical positions for both the fuselage
erect (apex up) and inverted conditions, and 18 combinations of the
ellipbical fuselage with different wings, both without and with fillets, .
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for the major exis of the ssction both erect and horizontal, for
various vertlcal positions of the wing, and with a cowled engine atb

the fuselage nose. (See table IIT and figs. 11 to 16.) The only wing
fore=~and~-aft pos%tion considered wag with the wing guartsr-chord point
at the fusmeslage quarter point. Zero wing incidence only was employed.

Thesn t38ts were performed in the NACA variable-density tunnel

§referonce 3) at a test Reynolds number of approximately 3,100,000l
effective R = 8,200,000). (See reference 1l.) In addlt*on, values of
meximum 1ift were obtalned at a tsst Reynolds nimbor of approximately
1,400,000 (effective R = 3,700,000). The testing procedure and test
precision, which are very much the same as for an alrfoll, ars fully
described in veference l. As mentloned in weferences 2, however, gince
the tests of reference 1l wers made, a small additional correction of
less than =1 vpercent has been applicd to the measuremsnt of the dynemic
vressurs q to improve the precision of the results.

RESTULTS : _——

The test date are given in the same menner as those of reference 1,
in which the methods of snalysis and of presentation of the results are
fully dimscussed. As in ths preceding reports of this serles, the test
results are given in tebles supplemented by Iigures. Table I, taken
from reference 1, contains the characteristics of the wings alone.
Table IT, which is a continvabvion of table III in reference 2, presente
the sume of the fuselage characterisitics and the interferences at
various angles of ettack for each of the combinations tested. The
characteristics of the cunbinations can be determined by adding corre-
sponding items in tebles I and IT.

Teble IT of reference 1, vhich presents the asrodynamic cherac-
teristica of the Tuselages alone, is not continued heorein because
such deta for the triangular and elliptical fuselages were not obtained.
Table IV of reference 1, which presents data for dilsconnected combi~
nations, ls likewlse not continued since no additlonal combinations
of thls type were investigated.

Teble III, which is a cantinuation of table V in reference 2,
contalng the profile djagrams, the combinatlon descriptions, and the
principal ssrodynamic characterietics of the combinations. The values
d/c eand k/c represent the longitudinal and vertical displacements,
reaspectlvely, of the wing quarter-chord axis measured (in meen wing-
chord lengths) positive ahead of and above the gquarter-chord point of
the fuselage. The last nine colimms of teble IIX present important
cheracteristics as standard nondimensional coefficlents based on the
original wing areas of 150 square inches. Symbols used in the
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are defined ss follows:
agpect ratio

1ift-curve glope (in degree measurs) as determined in low-
coefficient renge for an effoctive aspect ratio of 6.86
(This value of the aspect ratio differs from the actual
valus of the models bscause the 1ift results aro not
otherwise corrected for tunnel-well interference.)}

Osweld's airplane or span efficilency factor (see reference 1)

minimum effective profile-drag coefficient

o
Cp " A
min

optimum 1ift coefficient, that is, 1ift ceefficlent

corresponding to Cp
Smin

aerodynanic~center poslition indicaiing approximate locatlon
of aorodynamic center shead of wing gquarter-chord axis
as fraction of mean wing chord (Wmericelly, n, equals

ac o i
mc/h/ch at zero 1ift)

pltching~moment coefficient at zero 1ift about wing guarter-
chord axis

1ift coefficlient at interference burble, that is, value

of 1ift coefficlent heyond which alir flow hes a tendency
to break down as indicated by abnormal increase in drag

maximum 1ift coefficient given for two dlffersnt values of
effective Reynolds number (see relervnce 1)

angle of attack, degrees

The turbulence factor employed in this report to obtain the
effective Reynolds numbsr fram the test Reynolds number is 2.64. As
In reference 2, the values of the effactlve Reynolds nmumber differ
somewhat from those given in reference 1 because of a more accurate
determination of the turbulence Tactor for the tunnel. The valucs of
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the effective Reynolds numbers glven in reference 1 are, therefore,
subJect to correction by a factor of 1.l.

Figures 2 to 10 present the poler characteristics of practically
all of the combinations investigated. In some instances, those of
several combinations teken from references 1 and 2 asre also shown
for comparison. These figures show the effects of the varlous
parameters of combination: wvertlcal wing position, fillets, wing

shape, and fuselage shape.

Many of 'thé cambinatliong tested showed more than one 11ft?cur#é
pealc. Although the CD polars cennot show these interesting

portlons because of the very high values of the associated drags,
the character of these 1ift peaks can be interpreted from the
pitching-moment curves.

DISCUSSION

The mechanism of the interfersnce of a fuselage when in combi-
netion with a wing is discussed in reference 1, and all the test
results of. the present investigation are in accord with the general-
izations glven therein.

Combinations with erect trisngular fuselage.- The triangular
fuselage was combined only with the rectangular NACA 0012 airfoll, a
wing whose sensitivity to flow conditions renders it eminently
suitable to indicate aerodynamic interference. In figurs 2 are
shown the polars for the erect triangular-fuselage comblnations,
with the: wing in different typical vertical positions, both wlthout
end with ordinary tapered fillets. Changing the wvertical position
has a marked effect, both the minimum drag and the maximum 1ift in-
creasling as the wing is moved upward wlth respect to the fuselags.
(See table ITI.) Adding fillets causes a small decrease in the
minimm dreg of only the midwing combination and has also a smell
effect on the maximum 1ift, decreasingly beneflicial as the wing
position 1s raised.

- Combinations with inverted trisngular fuselege.~ When the
fuselage is inverted (fig. 3), the minimm drag end maximum 1ift both
increase as the wing is moved downwerd with respect to the fuselage.
(See table ITI.) The effect on the meximum 11ft of adding fillets
is of the same nature as for the comblnations with the erect fuse-
lags bub, with respect to the maxlmum lif’c is greater 1in megnitude.
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In all these instances, for elther the erect or lnverted
trisngular fuselages, 1t appears that the maximum 1ift is affected
more by the emount of wing leading edge exposed then by whether the
combination is high wing or low wing. This conclusion 1s not 1o
be considered general. Were the tapered NACA 0018-09 wing used instead,
1% 18 quite possiblo that the effect of vertical position upon the
maximum 11ft would be opposite to that for the rectengvlar NACA 0012 air-
foil. (See reference 1l.)

Combinations with erect elliptical fuselage.~ The effects of i
chenging the vertical positlon of the wing relative to the elliptical
fuselage axls as shown in figure U are easily predictable from the
results of vefersnce 1. The interference burble occurs earlier as
the wing position is moved downwerd. The midwing combination (with
the rectanguler NACA 0012 ailrfoll) has tho lowest drag and maximum
1ift. The high+-wing cambination has the highest maximum 1ift.

Rosults obtained in camnectlon with the program of investigaetlon
of wing-fuselage interference have proved that the use of specilal
fillets may entirely eliminate the interference burble. Hence, any
discussion of this flow breakdown is to be considered only for what
light it sheds upon the mechenism of aerodynamic Interference. In
the evaluation, therefore, of the relative deslrabllity of the verious
combinations, too much consideration should not be given to the
interference burble and lts effect on the maximm 1ift.

Ordineaxy tapered fillets on the midwing combination are known
to be ineffective from the results of reference 1 and honce wore not
investigated. VWhen added to the high-wing combinatiom, the fillets
have very little effect but, for the low-wing combinatlon, thoy o
delaey the onset of the interference burble to maximwm 1ift end
considerably increase the maximum 1ift (fig. 5, teble III). The same
cowbinations with the tapered NACA 0018-09. wing svbatituted for the
roctangular NACA 0012 alrfoll displey imterference effects (table III)
1dentical with those for the corresponding combinations with the round
fuselage (combinations 185, 186, 187, 230, 231, 23k of references
1 and 2): Fillets have little effect on the mldwing oxr high-wing
combinations for which values of maximun 1ift are high and neerly
equal, but for the low-wing combinatlion they delay the early inter-
ference burble and railse the maximum 1ift to the nelghborhood of the
others.

Different wing shapes combined with the elliptical fuselage
in the midwing position show the interference effects that would
be predicted (fig. 6). The cambered section and the thick symmetrical y
sections of the tapered wing ere less sensitlve to the presence of
the fuselage than the moderately thick symmetrical NACA 0012 airfoil
section.
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A cowled radial engine at the nose has similar effects on the
aerodynamic characteristics of both the ellipticel-fuselage combi~
nation and the corresponding round-fuselage combination (fig. 7).
The drag increment due to the cowled sngine is, however, decldedly
groater for the elliptlcal-fuselage combination, the added drag
Probably being caused by the poorer cowling shaps produced by the
elliptical fuselege.

Resultes also are given in table III, as & matter of interest,
for a midwing elliptical~fuselage combination wilith the tapered wing
having added a 0.20c split flap deflected 60° (combination 259).

Combinations with horizontal elliptical fuselage.- In very large
alrplanes the regquired fuselage depth may become a small dimension as
compeared with the other dimsnsions. The elliptical Tuselage with its
gectional mejor axis horizontal serves to simulate such a condition.
When comblned .with the rectangular NACA 0012 airfoil in the midwing
positlon, the horlzontally disposed elliptical fuselags exhiblts
approximately the same effects as the round fuselage (table I1T, ref-
erence 1l). The addition of fillets has a beneficial effect upon the
occurronce of the iInterference burble and the value of maxlmum 1ift.
(See f£ig. 10.) The substitution of the tepered NACA 0018-09 wing
results in a combinatlon having improved cheracteristics. Enlarging
the fillets to very large sizes slightly increases both the 1ift and
drag, as would be expected.

Effect of fuselage ghepe.~ Tn figures 8 and 9 are summarized the
offects of fuselage shape for the six different fuselages Inveatlgated
combined with thie sensitive rectangular NACA 0012 alrfoil. The two
types of wing-fuselage combination, midwing end low wing, that show
merkedly the effects of the presence of the fuselage, are used for
11lustration. )

The midwing combinations have approximately the same values of
minimum drag, that for the round-fuselage combination being the lowest
by a slight amount. The combinations with the nound and the inverted
triangular fuselages show the earliest interTerence burbles, and those
wlth the rectangular and the erect triangular fuselages show the latest.
The values of marximm 1ift, however, are approximetely the seme for
the combinatlons with the round elliptical, and inverted triangular
fuselages (teblg IIT) and are lowar ‘than for the erect trilanguler-
fuselage and rectengular-fuselage combinations.

The low~wing combinetions (fig. 9) have also approximately the
same values of minimm drag, that for the erect triangular-fuselage
combination being the lowest by a slight amowunt. The interference
burbles are not so sharply defined as for the midwing combinations
and ere spread, for the different combinations, over a wider range of
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1ift coefficient. The rectangular fuselage stlll shows the latest
occurrence of the burble.

CONCLUDIIG REMARKS

The main valus of the subject report le in the data it makes
avallable for wing-fuselagée combinations with the trilangnler and
ellipticel fuselage shopes. Very little in the way of nsw con-
clusions of a general nature are deduvcible. Previovs to this investi-
gatlon, the occurrence of more than one lift-curve neak was not dbrought
out, bubt since has been studled in grester detail through the use of
improved balances. The multiple peaks occur when only a portion of the
lifting system definitely stalls at a normally high 1ift coofficient,

he rest of the system stalling some time later. This characteristic
showa on the figures in the curves of pitching moment. The drag curves
are usually not extsndad to sufficiently high values to encompass more
than one peek. One fairly importent concluslon reached during the
course of testing in thle investigation, althouzh not illustrated in
the preasent rosults, is tho. importence of unusually smooth surfaces

at the Junctures of critical combinations ag regards the stalling.

This concluslon was to be expected, however, from the results of ailr-
foll tests alons.

Langley Memorlal Aeronautical Leboratory
Nationasl Advisoiy Committee for Aeronevtics
Langley Field, Va., Cctober 16, 1946
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TABLE I.-

ATRFOIL CHARACTERISTICS

[Ta.lmm from reference l]

Mrfoil

cL c])e cmc n %L c])e lcmc o GL cDe C-mc i
a=0’ o = 4° a = 12°
Rectangular NACA 0012 | 0.000 0.008 | 0.000 { 0.307 | 0.0087 | 0.003 | 0.920 | 0.0150 | 0.00%
Taporod NACA 0018-09 .000 0093 000 305 0099 .006 910 0146 013
a = -4° o= 0° o = 8°
Rectenguler NACA 4412 | -0.006 0.0097 [-0.080 | 0.298 | 0.0095 | -0.087 | 0.8%9 | 0.0136 | -0.08:

NATIONAL ADVISORY
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TABLE ITI
LYFT AND INTERFERENCE, DRAG AND INTERFERENCE, AND PITCHING MOMENT
AND INTERFERENCE OF FUSELAGE IN WING-FUSELAGE COMBINATIONS
[Continuation of table III in reference 2]

Combi- | &0, | ac & &, | ae a0 &, | ac - N
nation L De Mo /4 L Do - yn L De Acmo/ll-

a = 0° o = }4° a = 12°
238 0.005 | 0.0047 | 0.00% 0.019 | 0.0054 | 0.012 0.028 | 0.0075 | 0.02k
239 030 00kl 001 | .053 0048 006 068 0076 012
2ko 008 -Q0kL 002 .029 0048 .010 067 0065 018
ehl 00k .0036 .000 029 00k2 007 071 0053 .018
2ke 008 0038 | -.002 .029 .00k, 008 054 0059 <017
243 -.003 .003 .001 021 .00k2 .006 066 0052 012
olily -.008 003 002 013 O0k1 012 036 .00kT 027
25 003 0037 | -.001 021 .00k1L .008 056 0051 019
ok6 ~.008 .00kL | -.002 009 0045 .006 026 0059 021
2h7 -.00k .0036 000 . 010 .00k1 007 .0ks 0049 .019
2L 8 -,005 .o0k7 | -.00L -.005 0052 002 -.0h2 .0126_| .010
249 -.030 004k | ~-.001 -.018 .00kg .00k -.009 0064 .005
250 -.015 0043 005 -.010 «0050 009 003 .0060 .018
251 .020 0047 .000 031 005k 000 .055 .0066 002
252 009 .0038 | -.001 .025 0043 .002 Ok 0048 .006
253 .015 0043 | ~.005 031 0051 | -.001 -.020 | .0245 | =-.007
25l -.020 L00hT .000 003 00k9 | -.003 .023 .0056 | -.008
255 -.028 .0037 .009 -.023 O0k0 011 -.018 .0053 019
256 001 0038 | -.001 012 0043 | -.001 025 0070 002
257 .010 0031 | ~.002. 023 .0032 000 0k5 00k7 .005
258 020 0029 | -.001 03k .0031 | -.001 062 .00kL 002
259 973 JA264 | -.200 976 A261 | -.211 965 1289 | -.220
260 .028 0037 | -.009 .035 0045 | -.007 .022 0079 | ~.008
261, -.001 0038 001 015 .0042 .003 .015 0058 | -.002

o = ~4° a = 0° o = 8°
262 -0.017 | 0.0044 |-0.011 0.002 | 0.0041 [-0.002 0.03L [ 0.0042 { 0.000

o = 0° ) o= 4° a = 12°
263 0.006 | 0.0071 {-0.001 0.028 | 0.008& | 0.008 0.06% | 0.0155 | 0.015
264 009 .0038 000 .030 0038 009 067 0051 .023
265 00% 0038 .000 031 .0039 <006 .083 .00L7 .015
266 027 0019 | =-.003 .ok7 .0019 005 083 0038 .019
267 .020 0027 | -.006 051 .0029 005 .103 0053 OZ0

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS .
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TABLE ITI.- PRINCIPAL AERODYMAMIC CHARACTERISTICS OF WING-SUSELAGE COMATMATIONS
* [Btimustion of table Y in reference £]

11

W - N - A L ) P PR P
mmiatis | s To | | | G (RS s | el
&fe /e Hng,( degres), . e,
(| (1689 %
Bacu.ua-nh.lr FACA 0012 airfoll with erest triangnlsr fuselsge
- Wingalme ~=-- d-----odo--| oo {0.65. |0.00%] c.00 0010 f0.000 M Joamm ey
C) 238 | mm-c-ecoonod 0 o3 | o 0% | kb0 | .0125| -.05 op | ook [ P [ers6 [0
® 239 | With tepered fillets| O E R Tom | 5.8 12k .ok 023 | 000 e |[Ssr [Crm
@ S o o 0 ofe |38 | o] o0 033 {00x | B3 [%3s |was
2kl | With tapexed fillets | O o [} 08 5.8 o7 .02 Q7 | .000 M °Lic | L3
® PVl [ ° -z | o o8 | 5.8 | .our| -o1 037 |-.002 Bo [%es %k
C— = | 243 | Vit tapored rilteta | 0 -2 | 0 o .85 | .onz| .00 o3 | oor | A3 [P | Mwes
. Bactangular ¥ACA 0012 sirfoil with imverted triangular fuselage
Cj‘ [ R ] 0.2z ] 0,080 e.8 lo.0m17] o.01 0.080 10.002 3.9 t127 |ma
'® 245 | With tapered f1llets | O 2} o o8 & | 7| .00 030 |-.000 s %0 [N
C— s fomemmme - o ° o 081 & | o w0 032 [-.001 35 |z [M20
ST [Vith tapered fiilets | O ° ° .080 = | .17 -ce .9 | .00 Ma {38 [eram
@ PLY: I PR . ° -3 | o o177 5.0 | .caz3| 05 a7 |-.00k sﬁ.l QM %33
T 7 [ fvin tepereaziztots |6+ f-35 | o o19 | kg | .cazk| -k @3 oo | M2 |%L& |
Reoctangnlar NACA 0012 airfoil with srect elliptical fuselsge
® 20 [sm-m-meeeat ) 038 | o f[o.o8 | 3.8 [oc1m3(0.03 [ o.eo poos | As [ersw [Mum
® 251 [With tapered fillets | O 38 | o o8 | 5.5 | 0128 e w005 | 000 6‘1-5 S1oe [°Lky
@ FYPI PR o |o o | om | | .ous| .o o [-om | e fuee [%e
Q @93 f-m-sceononn ° ~38 | o o9 | 585 | 23] .03 2 [-.008 37 [ha3s Y
\® 2%  (With tapered fillets | O ~.38 o 081 5.85 | -0128} -.2 000 | 000 b6 1.8 (91m

FATICGNAL ADVISBORY
COSMITTEE FOR AZRONADUTICS
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Disgrans Ocm= Langt-| Yerti-! Angle} Lift- Spen Asxo~
rogresenting bin- Fewaris tudinall ead of | ouve affy- LS dynemio u..
ccothinations ation! yosl- | posi~ | wing | slope clsnay cn‘lll opt | -oenter
ticn, | tion, | set- | (per faator, youti=
i/ kfo" | ting,| dogres),| e e,
i a 2
¥ | (am6.66)
(deg)

- | VWingalme - = - du oo ecienad 0.077 050 | 0. ©.00 0.020 o'.eoo Moy 658 | *1.03
@ 255 | m-n-ecana o ol o 018 | 5.8 [ w30 -.c0 26| o0p| s © .5y | fay
@ 256 | With tapered. fillets O x| o 018 | 585 | a3 -on o1 | -.00n| s hwe |
o8] [ ~c-cmecenn of| o ° o019 | ke 0123 .00 ook | ~.oom| Grps .93 | Mot
@ 258 | Witn taperea £x2letd 0 | O 0 oo | w& | omy o1 030 | -0e| Ay s | YLa
1E] DriBo eptt rhep o| o 0 o | - T |-~ 3.o0r|-am| - 290 | “2.09
C ) ‘>'- 260 | ~-==ec==a-= o -2 | o 078 [ ] .0130{ o8 o3| -.009] D 928 | 2
@- 261 | Vith taperca filletd O | -2 | O o19 | %8 | oxm| .o 018 00| A Bk |t

Bectangnlar A AMIP airfoil with ereat eXliptioal fuselage

« - | Wing alone eebaa olo--d 0076 | 050 | 000k 022 0.006 0.0% | *1.6 He |

@ 2 |---ceaenn L-0] o ° o | hgo | oam| 23 oe2 | —os7] Mus hee (Mw

Reotangwlar NACA OC12 airfoll with ersot #llipticsl fuselnge

[} '|o ‘o.o&|5.aa

Jzﬂﬂunumm I [ a.o:.so'o.ool o.nnl-o.oo:. ‘*J.A I ‘:.MI":..:
z - oowled engipe

Ractanguiar KACA 0012 mirfoil with horfacntel elliptioal fuselage

Cae > “{2fh |mmemma-mn o) ¢ ° cofe |8 | o.on18] o.00 0.03% 0,00L| L. qat | fLa6

CEES""rs 268 |Vith tepercafstletel 0 | © ° o | %o L a8} .ooc| A3 har [ hee

Tapered NACA 0018-09 airfoil with horixontal ellipiical fuselsge

CEEES > | 266 | Vit tapered filletd O { © ° 008 |fogo | o3| o.0n o.ok0|-0.008) A5 % .99, | *1.

a5 | ¢67 | with yory dargs o] o ° A% | 0| cwof w0 o7} -008] A 0166 | *1.34
I1llets,
Listtors refer to typoa of drag cwrves assoclated. with tke (nterforence durble ax Follows: %Wthhm-qua range.
Ozab = Orpy *pooc agrosment ¥hole rangs.
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Figure 2.- Characteristics for various vertical wing positions.

Rectangular NACA 0012 airfoil and erect triangular fuselage,
both without and with fillets,
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Rectangular NACA 0012 airfoil and inverted triangular
fuselage, both without and with fillets,
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Figure 12.- Combination 243 (combination 245 inverted).
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